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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-7, 9, 15-16, 18-20, 22 & 26-28 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Nordholm et al, ADAPTIVE MICROPHONE ARRAY 
EMPLOYING CALIBRATION SIGNALS: An Analytical Evaluation (IEEE). (This 
reference is cited in IDS filed 3/2/2004) 

Re Claim 1 , Nordholm et al disclose a method for real-time design of beam sets 
for a microphone array from a set of pre-computed noise models ( fig. 3 ). comprising 
using a computing device to: compute a set of complex-valued gains for each subband 
of a frequency-domain decomposition of microphone array signal inputs for each of a 
plurality of beam widths within a range of beam widths ( pg 242: Working Scheme for the 
Adaptive Beamformer ). search the sets of complex-valued gains to identify a single set 
of complex-valued gains for each frequency-domain subband and for each of a plurality 
of target focus points around the microphone array ( fig. 3: Upper Beamformer; pg 243. 
col. 1: second paragraph ): and wherein each said set of complex-valued gains is 
individually selected as the set of complex-valued gains having a lowest total noise 
energy relative to corresponding sets of complex-valued gains for each frequency- 
domain subband for each target focus point around the microphone array ( fig. 3: Upper 
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Beamformer output: pg 243. col. 2: first paragraph ), and wherein each selected set of 
complex-valued gains is then provided as an entry in said beam set for the microphone 
array ( fig. 3: Lower Beamformer ). 

Claim 1 further recites "Said sets of complex-valued gains being computed from 
the pre-computed noise models in combination with known geometry and directivity of 
microphones comprising the microphone array." Nordholm et al does not explicitly 
disclose gains computed from precomputed noise models in combination with known 
geometry directivity as claimed. Official notice is taken that both the concepts an 
advantages of computing gains computed from precomputed noise models in 
combination with known geometry directivity is well known in the art. It would have been 
obvious to use a pilot signal beamformer as stated in Nordholm et al (page 241. col. 2. 
3 rd paragraph ) where information about signal statistics or array geometry are required 
to chose the placement of microphone elements. 

Re Claim 3, which further recites "The method of claim 1 wherein the frequency- 
domain decomposition is a Fast Fourier Transform (FFT)." Nordholm et al does not 
explicitly disclose a fast fourier transform (FFT) as claimed. Official notice is taken that 
both the concepts and advantages of using a FFT are well known in the art. It would 
have been obvious to use a FFT since it is efficient in computing discrete fourier 
transforms and its inverse. 

Re Claim 4, Nordholm et al discloses the method of claim 1 wherein the pre- 
computed noise models include ambient noise models ( page 243. col. 2. paragraph 2: 
background noise ). 
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Re Claim 5, Nordholm et al discloses the method of claim 4 wherein the ambient 
noise models are computed by direct sampling and averaging of isotropic noise in a 
workspace around the microphone array ( page 242. col. 2. paragraph 2 ). 

Re Claim 6, Nordholm et al discloses the method of claim 4 wherein the 
instrumental noise models are computed by direct sampling and averaging of the output 
of the microphones in the microphone array in a workspace without noise and 
reverberation, so that only those noises originating from the circuitry of the microphone 
array is sampled ( page 242. col. 1. paragraph 1: Working Scheme for the Adaptive 
Beamformer ). 

Re Claim 7, Nordholm et al discloses the method of claim 1 wherein the total 
noise energy is computed as a function of the pre-computed noise models and the 
beam widths in combination with the corresponding sets of complex-valued gains ( fig. 3: 
jammer, target & lower beamformer: page 246-247. section A & B ). 

Re Claim 9, which further recites, "Wherein the sets of complex-valued gains are 
normalized to ensure unit gain and zero phase shift for signals originating from each 
target focus point." Nordholm et al does not explicitly disclose normalization as claimed. 
Official notice is taken that both the concepts and advantages of normalizing are well 
known in the art. It would have been obvious to normalize the gains since normalization 
is used to adjust the gains of signals to a standard level. 

Claim 1 5 has been analyzed and rejected according to claims 1 & 9. 

Claim 16 has been analyzed and rejected according to claims 1 & 9. 

Claim 18 has been analyzed and rejected according to claims 1 , 3 & 9. 
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Claim 19 has been analyzed and rejected according to claims 1 , 4 & 9. 
Claim 20 has been analyzed and rejected according to claims 1 & 9. 
Claim 22 has been analyzed and rejected according to claims 1 & 9. 
Claim 26 has been analyzed and rejected according to claim 1 . 
Claim 27 has been analyzed and rejected according to claim 9. 
Claim 28 has been analyzed and rejected according to claim 1 . 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 1 03(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 2, 8, 14, 17, 21, 25, 29-30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nordholm et al, ADAPTIVE MICROPHONE ARRAY EMPLOYING 

CALIBRATION SIGNALS: An Analytical Evaluation (IEEE) as applied to claim 1 above, 

in view of Malvar, US Patent 6,496,795 B1. (These references are cited in IDS filed 

3/2/2004) 

Re Claim 2, Nordhold et al discloses the method of claim 1 but fails to disclose 
wherein the frequency-domain decomposition is a Modulated Complex Lapped 
Transform (MCLT). However, Malvar does ( abstract ). 
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Taking the combined teachings of Nordholm et al and Malvar as a whole, one 
skilled in the art would have found it obvious to modify the method of Nordholm et al 
with wherein the frequency-domain decomposition is a Modulated Complex Lapped 
Transform (MCLT) as taught in Malvar ( abstract ) to explicitly represent the phase/ 
complex values of the signal. 

Re Claim 8, Nordholm et al discloses the method of claim 1 but fails to disclose 
wherein at least one member of the set of pre-computed noise models is recomputed in 
real-time in response to changes in noise levels around the microphone array. However, 
Malvar does ( col. 19, lines 50-57 ). 

Taking the combined teachings Nordholm et al and Malvar as a whole, one 
skilled in the art would have found it obvious to modify the method of Nordholm et al 
with wherein at least one member of the set of pre-computed noise models is 
recomputed in real-time in response to changes in noise levels around the microphone 
array as taught in Malvar ( coA 19, lines 50-57 ) so that the system can be operated in 
real time. 

Claim 14 has been analyzed and rejected according to claims 1 & 8. 
Claim 17 has been analyzed and rejected according to claims 1, 2 & 9. ' 
Claim 21 has been analyzed and rejected according to claims 1, 8 & 9. 
Claim 25 has been analyzed and rejected according to claims 1, 8 & 9. 
Claim 29 has been analyzed and rejected according to claims 2 & 3. 
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Re Claim 30, Nordholm et al discloses the computer readable medium of claim 
26 further comprising a beamforming processor for applying the set of steerable beams 
for processing output signals of the microphone array ( fia. 3: upper beamformer ). 

Claims 10-11 & 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nordholm et al, ADAPTIVE MICROPHONE ARRAY EMPLOYING CALIBRATION 
SIGNALS: An Analytical Evaluation (IEEE) as applied to claim 1 above, in view of 
Gordin et al, US Patent 4,729,077. 

Re Claim 10, Nordholm et al discloses the method of claim 1 but fails to disclose 
wherein the range of beam widths is defined by a pre-determined minimum beam width, 
a pre-determined maximum beam width, and a pre-determined beam width step size. 
However, Gordin et al does ( cof. 1. lines 36-46 ). 

Taking the combined teachings of Nordholm et al and Gordin et al as a whole, 
one skilled in the art would have found it obvious to modify the method of Nordholm et 
al with wherein the range of beam widths is defined by a pre-determined minimum 
beam width, a pre-determined maximum beam width, and a pre-determined beam width 
step size as taught in Gordin et al ( col. 1. lines 36-46 ) to provide variable beams. 

Claim 11 has been analyzed and rejected according to claim 10. 

Claim 23 has been analyzed and rejected according to claims 1 , 9 & 10. 

Claims 12-13 & 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nordholm et al, ADAPTIVE MICROPHONE ARRAY EMPLOYING CALIBRATION 
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SIGNALS: An Analytical Evaluation (IEEE) as applied to claim 1 above, in view of Aoe 
et al, US Patent 5,479,614. 

Re Claim 12, Nordholm et al discloses the method of claim 1 wherein the known 
geometry and directivity of the microphones comprising the microphone array ( claim 1 
rejection ) but fails to disclose provided from a device description file which defines 
operational characteristics of the microphone array. However, Aoe et al does ( col. 13. 
lines 48-57 ). 

Taking the combined teachings of Nordholm et al and Aoe et al as a whole, one 
skilled in the art would have found It obvious to modify the method wherein the known 
geometry and directivity of the microphones comprising the microphone array of 
Nordholm et al with provided from a device description file which defines operational 
characteristics of the microphone array as taught in Aoe et al ( col. 13. lines 48-57 ) so 
distributed processing of the system can be realized. 

Claim 13 has been analyzed and rejected according to claim 12. 

Claim 24 has been analyzed and reject according to claims 1, 9 & 12. 

Claims 31-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nordholm et al, ADAPTIVE MICROPHONE ARRAY EMPLOYING CALIBRATION 
SIGNALS: An Analytical Evaluation (IEEE) and Malvar, US Patent 6,496,795 Bias 
applied to claim 30 above, in further view of applicants admitted prior art, ( AAPA. para 
0005 ). 
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Re Claim 31, the combined teachings of Nordholm et al and Malvar discloses the 
computer readable medium of claim 30 but fails to disclose wherein the beamforming 
processor comprises a sound source localization (SSL) system for using the optimized 
set of steerable beams for localizing audio signal sources within an environment around 
the microphone array. However, AAPA does (para 0005 ). 

Taking the combined teachings of Nordholm et al, Malvar and AAPA as a whole, 
one skilled in the art would have found it obvious to modify the computer readable 
medium of Nordholm et al and Malvar with wherein the beamforming processor 
comprises a sound source localization (SSL) system for using the optimized set of 
steerable beams for localizing audio signal sources within an environment around the 
microphone array as taught in AAPA (para 0005 ) for localizing the source of the sound 
waves and reducing noise. 

Re Claim 32, the combined teachings of Nordholm et al, Malvar and AAPA 
disclose the computer readable medium of claim 31 wherein the beamforming 
processor comprises an acoustic echo cancellation (AEC) system for using the 
optimized set of steerable beams for canceling echoes outside of a particular steered 
beam (Nordholm et al. page 243. paragraph 2: echo cancellation ). 

Re Claim 33, the combined teachings of Nordholm et al, Malvar and AAPA 
disclose the computer readable medium of claim 31 wherein the beamforming 
processor comprises a directional filtering system for selectively filtering audio signal 
sources relative to the target focus point of one or more steerable beams (Nordholm et 
al. page 242. section A: Description of the Calibration Phase ). 
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Claim 34 has been analyzed and rejected according to claim 33. 



Claim 35 has been analyzed and rejected according to claims 31-33. 
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